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Abstract

This paper investigates the ]~chrinlctric  passive remote sensing of wincl-generated sca
surfa,ccs and its al)p]ication to the wind vector retrieval. The small pcrturlmtion  method
(SPM) is applicxl  to the Stokes vcckors of the thermal emission from random rough surfaces
dcscribcd  by anisotfropic  directional spectra. The polarimctric  scattcrcd  fields  for rough
dielectric surfaces arc derived to the scconcl cmlcr  by using the SPM. The second-order
scattcrcd  ficlcls arc foul~d tc) bc co]lcrcnt, and present t,hc lowest-orclcr corrections to the
sl)ccular rcficction  coefficients of the surfiiccs.  11~ acldition,  tl~e cross-polarized components
of tllc cohcrcnt  fields arc rccipc)cal  and not zero when the azimuth angle  of the incidcncc
direction is not aligned with t,hc sjvmnctry  direction c)f surfaces. To verify the accuracy
of the SPM, a Monte Carlo simlllation is pcrformccl to calculate the Stokes vectors of
the cmissic)]l  from the simulated ollc-{li]llcr]sic)llal  random rough surfaces with a power-law
spectrum for various obscrva,tion  angles and surface parameters. The thecmctical results
of tllc SPh4 for all fcnlr Stolics  paramct,crs  are in cxcellcnt  agrccmcnt  with the numcrica]
xmults obt aincd from t hc hfcmtc Carlo simulation. Moreover, the second-order cohcrcnt
fields arc found to lx rccluirccl for tllc theoretical evaluation of the thircl and fourth Stokes
parameters. Without that, the rcficxtivitics  of random roupjh  SUI+%CCS  would bc significantly
cwcr-estimated, and the signs of the tl~ircl  and fcn]rtl~ Stokes parameters would bc incorrect.
The SPM is then applied to small-scale sca surfaces dcscribcd  by an empirical surface
spectrum, The fcmns of tllc lnc)dcl  functicm of tllc Stokes parameters arc prcscntcd.  It is
found that the polarimctric  radiometry makes it possib]c  to rctricvc  the ocean wind vector
wit h a sil-lglc-azil]lll  tll-lc)ol{ sensor dcs~gn, which will case the beam-scanning mechanism
allcl will bc free from tllc complexity associated with the data co-rcgistmtion  required for
lnlllti-azimutll-look  dcsiglls.


